Forty-two abdominal and retroperitoneal abscesses were drained percutaneously under ultrasound guidance. A success rate of 85.7% was achieved. Subsequent surgery was required in only 5 patients. Postoperative and spontaneous abscesses did equally well. Most intra-abdominal and retroperitoneal abscesses are amenable to this form of percutaneous drainage. The procedure requires only local anaesthesia and is well tolerated. Surgical management should probably now be reserved for those cases which are considered unsuitable for percutaneous drainage or which fail to resolve following this procedure.
Introduction
Spontaneous or postoperative abscesses occurring in the abdomen or retroperitoneum are associated with a high morbidity and mortality (Connell et al. 1980) . Despite the use of modem antibiotics and modem surgical techniques, mortality rates of between 7.5% and 43%, and recurrence rates of up to 49%, have been reported (De Co sse & Fox 1974) .
The new imaging modalities of computerized tomography, ultrasound and gallium 67 scanning represent a significant advance in the accuracy of detection of abdominal and retroperitoneal abscesses (Koehler & Moss 1980 , Taylor et al. 1978 , Forgacs et al. 1978 . Confirmation of the presence of pus by fine needle transabdominal aspiration is now an established ancillary technique (Holm et al. 1975) . The extension of this to direct percutaneous aspiration and catheter drainage has now been reported from several centres (Gronvall et al. 1977 , Haaga et al. 1977 , Gerzof et al. 1981 , MacErlean et al. 1981 , van Sonnenberg et al. 1982 .
Our experience of 42 abdominal and retroperitoneal abscesses, drained by either percutaneous aspiration or catheter drainage over a 3-year period, is presented.
Methods
From September 1979 to July 1982,42 abscesses in 40 patients (22 male and 18 female) were drained percutaneously. The ages ranged from 9 to 82 years (mean 46.8 years). Twenty-nine abscesses occurred spontaneously, while 13 developed postoperatively.
All abscesses were diagnosed and localized using a commercially-available gray scale ultrasound machine with a 3.5 MHz transducer with real time attachment. Aspiration of the presumed abscess was performed in all patients using a 22-gauge aspiration needle and confirmed by Gram stain and culture of the material aspirated.
The size and site of the abscess were estimated along with the most suitable approach and angle of catheter insertion. A safe drainage route was identified avoiding solid organs and bowel. A 16-gauge needle with outer Teflon sheath was advanced during suspended respiration to the distal abscess cavity wall.
If the cavity was of small volume or if continuous percutaneous drainage was undesirable, e.g. abscess lying directly behind the bowel, the entire contents were aspirated immediately. Saline was then introduced and the cavity irrigated until the returning fluid was dear. In the first 11 patients antibiotics were directly introduced into the cavity before withdrawing the .....
sheath, but this practice was discontinued in the remaining 29 patients. Following the direct aspiration, follow-up sonography was performed to confirm satisfactory drainage. With large abscess cavities, a 'J' guide wire was introduced through the sheath and then a size 8 pig-tail catheter advanced over the wire. The catheter was then sutured directly to the skin and left in situ until free drainage stopped and follow-up sonography showed resolution of the abscess.
Many patients had been commenced on antibiotics prior to abscess drainage. The selection of subsequent antibiotic therapy was guided by the results of cultures of the aspirated pus.
Results
Forty-two abscesses in 40 patients were drained. Table 1 summarizes the locations of these abscesses, their size and volume of pus, duration of drainage, method and route of aspiration, and outcome.
Drainage was considered successful if the abscess resolved without surgery and follow-up revealed no recurrence. Patients were followed for a mean of 21.5 months (range 2-47 months). A success rate of 85.7% was achieved. Of the abscesses treated, 29 occurred spontaneously while 13 developed postoperatively; a similar outcome was achieved in both groups.
Failure was recorded in 6 abscesses. Of these one was a tuberculous psoas abscess which cleared after 13 days of catheter drainage and antituberculous chemotherapy. Recurrence 3 months later was successfully managed by a further 5 days of catheter drainage. Aspirate was then sterile and no further recurrence has been detected on follow up one year later. Surgery was required in each of the 5 other patients who failed to resolve after percutaneous drainage. Table 2 summarizes the sites, causes, method of drainage and outcome of these cases.
Three deaths occurred within one month of percutaneous drainage. One was a 12-year-old boy with Henoch-Schonlein purpura who had 100 ml of pus aspirated by needle from a left subphrenic abscess. Clinical improvement for six days was followed by sudden deterioration and death. Post-mortem examination revealed a large amount of blood in the peritoneal cavity with widespread subserosa I haemorrhages. Perforation of the descending colon at a site of severe vasculitis and mucosal necrosis was the presumed cause of the abscess which had resolved at post-mortem. The precise cause of haemorrhage was never found and its relationship to the drainage procedure is uncertain.
The second death occurred in a 50-year-old male patient who suffered a myocardial infarction one day after laparotomy. A posterior pararenal space abscess had previously been successfully drained percutaneously, and laparotomy was performed to exclude underlying neoplasia. Pneumonia and acute tubular necrosis were the causes of the third death, which occurred in a 63-year-old man; a perinephric abscess had been drained successfully by catheter 19 days earlier. Neither the second nor third death was considered to be related to the percutaneous drainage procedure.
Complications were observed in 2 patients. In one, catheter drainage of an intrarenal abscess secondary to obstructive uropathy led to a spread of infection to the subhepatic space, precipitating operative drainage (Case 4, Table 2 ). In the other, an inflammatory mass developed in the abdominal wall at the site of entry of the drainage catheter for a postoperative tight subphrenic abscess. Both the underlying subphrenic abscess and the inflammatory mass resolved satisfactorily without surgical drainage .:
The causative organism was isolated in 25 patients (58%) ( Table 3 ).
Discussion
The death rate associated with undrained pus is presumed to be 100%. Operative treatment of subphrenic abscesses has been associated with mortality and recurrence rates of 43% and 49% respectively (De Cosse & Fox 1974) . The best surgical series, in relation to subphrenic abscess, reports a mortality rate of 11% and a recurrence rate of 14% (Deck & Berne 1979) .
Open surgical drainage and antibiotics have improved the prognosis of liver abscesses, but after such treatment 13% and 21% of patients with a single abscess and 77% of patients with multiple abscesses die from their disease (Heyman 1979 , Satiani & Davidson 1978 . These figures suggest that a trial of percutaneous drainage is warranted before surgical intervention.
The criteria for percutaneous drainage of abdominal abscesses have been outlined previously (Gerzof et al. 1981) . These are a well defined unilocular abscess cavity, a safe drainage route, concurring evaluation by surgical and radiological services, and immediate operative capability in case of failure or complication. It is estimated that up to 90% of intra-abdominal and retroperitoneal abscesses satisfy these criteria. The larger and more superficial the abscess, the easier the percutaneous drainage. Local anaesthesia only is required and this procedure can be performed readily on patients unfit for surgery. Computerized tomography represents the ideal in anatomical definition of abscess and in the planning of access routes, but ultrasound alone will usually provide sufficient information to establish diagnosis and guide therapy. Ultrasound has the advantage of flexibility during the actual insertion of the catheter and in providing rapid information on the progress of the procedure. Pancreatic phlegmons or other abscesses in which there is a great deal of necrotic material, inflammatory areas containing multiple microabscesses or abscesses that contain multiple loculations, are unlikely to respond satisfactorily to percutaneous drainage. Pelvic abscesses are readily evacuated through the rectum andmay be more easily managed thus than by a suprapubic catheter. Interloop or mesenteric abscesses are difficult to diagnose and are also unsatisfactory to treat by this method. Enteric communication to the abscess does not preclude percutaneous drainage and in the present series, as in others, these fistulous communications closed satisfactorily.
A success rate of 85.7% has been achieved in this series of 42 abscesses. An almost identical success rate has been reported by Haaga et al. (1982) , Gerzof et al. (1981) and van Sonnenberg et al. (1982) . From these reported series, totalling in excess of 200 patients, it has been shown that 85% of all abscesses treated in this way can be expected to respond favourably, thus avoiding formal surgical drainage. It is possible that part of the high success rate reported in these series may depend more on early diagnosis by current imaging modalities than on the method of therapy. It may also be argued that in those abscesses where an organism was not isolated, some of them would have subsided spontaneously with further antibiotic therapy and would have required neither percutaneous nor surgical drainage.
The efficacy of current antibiotic therapy, especially in the management of patients with solitary pyogenic liver abscesses, has been demonstrated by Herbert et al. (1982) . They treated 10 such patients with antibiotics alone. Selection of appropriate antibiotic therapy was guided by blood cultures and by diagnostic percutaneous abscess aspiration. They report a 90% success rate. This is comparable to that achieved in those series, including ours, in which attempts were made to remove all the pus at the time of aspiration. We would, however, recommend aspiration of as much pus as possible in such cases, as there is generally a marked improvement in the patient's clinical condition following the procedure (Berger & Osborne 1982) .
Despite the obvious value of percutaneous drainage of abdominal and retroperitoneal abscesses, the procedure is not without hazard. We report a low incidence of complications (5%). One death, that of a 12-year-old boy, may have been related to the procedure, but necropsy failed to show the site of bleeding. Haemorrhage following percutaneous drainage has been reported previously, however: van Sonnenberg et al. (1982) reported a lacerated mesenteric artery, requiring transfusion of 4 units of blood, in a patient who subsequently died of a mycocardial infarction two days after operation for repair of the vessel. A possible mechanism for the delayed haemorrhage which caused this death in our series is late rupture of a traumatic false aneurysm. The background diagnosis of Henoch-Schonlein purpura may have contributed to the severity of the bleed, but is unlikely to have been solely responsible, Percutaneous drainage is well tolerated by patients, involves simple nursing care, and has a low incidence of inadequate drainage. The mortality and morbidity is at least as low as occurs following surgery. The procedure may be used as a temporising measure in poor operative risks where immediate decompression is desirable. If percutaneous drainage is inadequate, operative drainage may then be performed. A transperitoneal or extraperitoneal approach can safely be used without inducing peritonitis or dissemination of sepsis.
Surgical management of abdominal and retroperitoneal abscesses should probably now be reserved for those cases which fail to resolve following percutaneous drainage or which are considered unsuitable for this procedure.
